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7KH LQWHUDFWLRQ SORWV IRU ') H[LW DUH VKRZQ LQ )LJ  6DPSOH , DQG ,,, VKRZ D VOLJKW LQFUHDVH LQ ') H[LW ZLWK
LQFUHDVH LQ VSHHGEXW VDPSOH ,,VKRZDFRQVWDQWRQH$WKLJKVSHHGDV WKH WRRO UHDFKHV QHDU WKHH[LWVXUIDFH WKH
PDWUL[VXUURXQGLQJWKHWRROLVVXEMHFWHGWREHQGLQJGRZQZDUGGXHWRWKHWKUXVWIRUFHH[HUWHGE\WKHWRRO7KLVFDXVHV
VXUIDFHGDPDJHDWH[LWRIWKHKROH$OVRKLJKVSHHGGULOOLQJFUHDWHVKLJKWHPSHUDWXUHLQWKHPDFKLQLQJ]RQH7KLV
FDXVHV WKHPDWUL[VXUURXQGLQJ WKH WRRO WRJHWVRIWHQDQGVWLFNRQ WKHIOXWHVRI WKH WRRO7KHVHUHDVRQVFUHDWHPRUH
GDPDJHDWWKHHQWU\RIKROHDQGKHQFHWKHGHODPLQDWLRQLVVOLJKWO\PRUHGXULQJKLJKVSHHGGULOOLQJ 7KHLQIOXHQFHRI
IHHGRQ')H[LWLV VLPLODUWRWKDWRI')HQWU\$PRQJWKHZRUNVDPSOHVVDPSOH,VKRZDOHDVW')H[LWZLWKLQWKH
UDQJH
$VWRRODQJOHLQFUHDVHVDVOLJKWLQFUHDVHLQ')H[LWLVVKRZQE\ZRUNVDPSOHV,DQG,,,$VWKHWRROUHDFKHV
QHDU WKHH[LW VXUIDFHRIKROH WKHFRQWDFW DUHDEHWZHHQVXUIDFHRIZRUNDQGGULOO FXWWLQJHGJHZRXOGEH ODUJHU IRU
GULOOVZLWKODUJHUSRLQWDQJOHGXHWRZKLFKWKHWKUXVWIRUFHLPSUHVVHGRQWKHZRUNLVKLJKHUZKHQFRPSDUHGWRGULOOV
ZLWK VPDOOHU SRLQW DQJOH 1RUPDO SUREDELOLW\ SORW IROORZV OLNH D VWUDLJKW OLQH DV VKRZQ LQ )LJ G +HQFH WKH
GHYHORSHGPRGHOLVDGHTXDWHDQGFDQEHDFFXUDWHO\XVHGWRSUHGLFWWKHUHVSRQVH
)LJ,QWHUDFWLRQSORWVIRUZRUN VDPSOHVDVSHHG9V')H[LWEIHHG9V')H[LWDQGFWRRODQJOH9V')H[LW
 6XUIDFHURXJKQHVV65
7KH$129$DQDO\VLVIRUVXUIDFHURXJKQHVVLVSUHVHQWHGLQ7DEOH7KHPRGHO)YDOXHRILQGLFDWHVWKDW WKH
PRGHO LV VLJQLILFDQWDQG WKH ODFNRI ILW LV IRXQG WREH LQVLJQLILFDQW ,WZDVREVHUYHG WKDWDOO WKUHHQXPHULF IDFWRUV
QDPHO\ VSHHG IHHG UDWH DQG WRRO DQJOH KDV SUHGRPLQDQW LQIOXHQFH VXUIDFH URXJKQHVV 6SHHG VKRZV DPD[LPXP
FRQWULEXWLRQRIIROORZHGE\IRUIHHGDQGIRUWRRODQJOH,WZDVDOVRREVHUYHGWKDWSYDOXHLVDOVR
OHVVWKDQIRULQWHUDFWLRQVVSHHGIHHGDQGWRRODQJOHZRUNVDPSOH7KH\KDYHDFRQWULEXWLRQRIDQG
UHVSHFWLYHO\7KH5 YDOXHDQGDGHTXDWHSUHFLVLRQIRUWKLVDQDO\VLVDUHIRXQGWREHDQG UHVSHFWLYHO\7KLV
JLYHVFOHDULQGLFDWLRQWKDWWKHPRGHOLVDGHTXDWHDQGFRXOGEHFRUUHODWHGZLWKWKHH[SHULPHQWDOGDWD7KLVDQDO\VLV
ZDV GRQHZLWK D FRQILGHQFH OHYHO RI  ,QWHUDFWLRQ SORWV DQG QRUPDO SORW IRU VXUIDFH URXJKQHVV DUH VKRZQ LQ
)LJ$OOZRUNVDPSOHVVKRZDVWHDG\GHFUHDVHLQURXJKQHVVZKHQVSHHGLVLQFUHDVHG+HQFHDKLJKVSHHGZLOOEH
VXLWDEOH IRU UHGXFLQJ WKH VXUIDFH URXJKQHVV &KLK &KHUQJ &KHQ HW DO  +HQFH WKH FXWWLQJ HGJH RI GULOO
SURYLGHV D SROLVKLQJ DFWLRQ RQ WKH GULOOHG VXUIDFH OHDGLQJ WR GHFUHDVH LQ VXUIDFH URXJKQHVV 6XUIDFH URXJKQHVV
LQFUHDVHVZLWKLQFUHDVHLQIHHGUDWH7KLVEHKDYLRXULVVLPLODUWRWKDWREWDLQHGIRUGHODPLQDWLRQIDFWRUDWHQWU\DQGDW
H[LWKHQFH LQFUHDVH LQGHODPLQDWLRQ LQFUHDVHV WKHVXUIDFHURXJKQHVVRI WKHKROH$WKLJKIHHGUDWHV WKHILEHUVDUH
VXEMHFWHGWRDFHQWULIXJDOIRUFHGXHWRURWDWLRQRIGULOO$VWKHGULOOWUDYHUVHGRZQGXHWRIHHGDSSOLHGWKHILEHUVDUH
SXOOHG GRZQZDUGKHQFHWKHZLQGLQJDFWLRQLVTXLFNO\VWRSSHGDQGXQHYHQEUHDNLQJRIILEHUVWDNHVSODFH+HQFHWKH
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EHWZHHQPLGGOHDQGKLJKYDOXHRIWRRODQJOH$WKLJKWRROSRLQWDQJOHVVXUIDFHWRVXUIDFHFRQWDFWEHWZHHQWKHLQVLGH
KROH DQG WRRO FXWWLQJ HGJH LV UHGXFHG+HQFH WKH SROLVKLQJ DFWLRQPD\ QRW EH GRQH HIIHFWLYHO\ RQ WKH LQQHU KROH
VXUIDFH7KLV LQFUHDVHV WKH VXUIDFHURXJKQHVVRI WKHGULOOHGKROH )URP)LJF  LWZDVREVHUYHG WKDW DW ORZ WRRO
DQJOHORZHVWVXUIDFHURXJKQHVVZDV VKRZQE\VDPSOH,,DQG,,,EXWDWKLJKWRRODQJOHORZHVWVXUIDFHURXJKQHVVLV
VKRZQE\VDPSOH,
)LJ ,QWHUDFWLRQSORWVIRUZRUNVDPSOHVDVSHHG9V6XUIDFH5RXJKQHVVEIHHG9V6XUIDFH5RXJKQHVVDQG
FWRRO DQJOH9V6XUIDFH5RXJKQHVV
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2SWLPL]DWLRQ RI WKHPRGHO LV GRQH XVLQJ'HVLJQ ([SHUW VRIWZDUH ZLWK DQ REMHFWLYH RIPLQLPL]LQJ WKH UHVSRQVHV
QDPHO\')HQWU\')H[LWDQG65$KLVWRJUDPIRURSWLPL]DWLRQRI UHVSRQVHV LV VKRZQ LQ)LJ7KH SUHGLFWLRQ
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,QWKLVUHVHDUFKZRUNWKUHHK\EULGFRPSRVLWHVSHFLPHQVFRQWDLQLQJYDULRXVSURSRUWLRQVRIYHWLYHUDQGJODVVILEHUV
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DUHVXEMHFWHGWRDVHULHVRIGULOOLQJRSHUDWLRQV(DFKGULOOLQJRSHUDWLRQLVGRQHDWGLIIHUHQWOHYHOVRIVSHHGIHHG
DQG WRRO DQJOH EDVHG RQ IRXU IDFWRUPL[HG OHYHO'RSWLPDO GHVLJQ 7KH GDPDJH DURXQG WKH KROH RQ WKH WRS DQG
ERWWRPVXUIDFHVRIWKHFRPSRVLWHDQGWKHURXJKQHVVRIWKHGULOOHGVXUIDFHDUHPHDVXUHGDVUHVSRQVHV2SWLPL]DWLRQ
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